. List of variables used in the generalized additive modeling (GAM) and threshold generalized additive modeling (TGAM) analyses, with their definition and data source. The seasonal stage abundances were included in the models either as response or explanatory internal variables. The BSI, salinity, temperature, and PI variables represent the external covariates. BIOR = Institute of Food Safety, Animal Health and Environment in Riga, Latvia; ICES = International Council for the Exploration of the Sea; SD 28 = ICES subdivision 28, representing the Eastern Gotland Basin 
Data handling and outliers

Data handling
Prior to the analysis, data were visually examined for outliers, and if they were too influential in the model (Cook's distance value > 1 or residual values < -2 or > +2), they were removed (for details, see section 'Outliers' below). As exclusion criteria, we used Cook's distance method (Quinn & Keough 2002) and removed data points with Cook's distance values > 1 as well as data points that had standardized residual values, i.e. residuals divided by their estimated standard errors, < -2 or > +2 (Zuur et al. 2007 ).
We also removed data points that caused smoothing functions to be significant that would not be otherwise and that were ecologically not interpretable. Explanatory variables were tested for collinearity using Pearson's correlation coefficient, and a variance inflation factor (VIF) of 3 was used as an exclusion criterion (Zuur et al. 2007) . Missing values in predictor values were estimated by calculating a 4 yr mean, based on the 2 previous and the 2 following years. ). Including the year would have led to the same final model in which Cook's distance indicated no strong influence (Cook's distance value = 0.36). Nevertheless, the standardized residual value was at < -6 beyond the acceptable range and caused the residuals in general to be not normally distributed and have a bad model fit.
We further removed the 3 years 1993 to 1995. Although not too influential for the final model in general (Cook's distances < 0.2), these data points caused a weak negative effect of female density, while density effects were in all other final models positive. Excluding these years made this effect insignificant, while the remaining partial effects and the explained variance were kept almost the same. Including the three years and removing the F spr term in the model instead would have reduced the model fit considerably. Beside a low density of females, nauplii were also less abundant during these years. Although C13 spr stages showed a positive dependence with nauplii, their abundances were fairly high and did not reflect the modeled value. For simplicity reasons, we decided to remove these exceptional years even though we lost some information. ). Although Cook's distance (0.06) as well as the standardized residual value (<0.5) did not indicate a too-strong influence, the outlier caused the otherwise not-significant covariate C13 spr to have a significantly negative effect, for which it was difficult to find an ecological interpretation.
